Long-term depolarization changes morphological parameters of PC12 cells.
It is well known that neuronal differentiation is strongly dependent on the intracellular level of free calcium ions ([Ca2+]i). In the present study the morphological and intracellular free calcium concentration changes were compared on PC12 pheochromocytoma cells cultured in control conditions and in a medium with high KCl level. Culturing PC12 cells in a medium with 20-30 mM KCl deprived of nerve growth factor supported cell proliferation and rapid growth of small neurite-like processes. However, their lengths did not increase with prolongation of the time of culturing. During culturing with 40 mM KCl the growth of these processes became blocked; the cells stopped proliferating and showed signs of degeneration. Measurements of [Ca2+]i level during the first days of PC12 cells culturing in a hyperpotassium medium indicate that such changes in this level could be an important factor in the induction of the observed morphological alterations; however, other effects induced by membrane depolarization may also be responsible for them.